The demography of doublegee.  Ecological studies on Arum Lily. by Panetta, F. D.
Research Library 
Experimental Summaries - Plant Research Research Publications 
1987 
The demography of doublegee. Ecological studies on Arum Lily. 
F. D. Panetta 
Follow this and additional works at: https://researchlibrary.agric.wa.gov.au/rqmsplant 
 Part of the Agronomy and Crop Sciences Commons, Soil Science Commons, and the Weed Science 
Commons 
Recommended Citation 
Panetta, F D. (1987), The demography of doublegee. Ecological studies on Arum Lily.. Department of 
Agriculture and Food, Western Australia, Perth. Report. 
This report is brought to you for free and open access by the Research Publications at Research Library. It has been 
accepted for inclusion in Experimental Summaries - Plant Research by an authorized administrator of Research 
Library. For more information, please contact jennifer.heathcote@agric.wa.gov.au, 
sandra.papenfus@agric.wa.gov.au, paul.orange@dpird.wa.gov.au. 
R e s u l t s  
T a b l e  2 . 1 . 1 .  P r o b a b i l i t i e s  o f  f r u i t i n g  f o r  w i l d  r a d i s h  p l a n t s  a t  N a b a w a ,  in 
r e l a t i o n  t o  t i m e  o f  e m e r g e n c e ,  h e r b i c i d e  a p p l i c a t i o n  a n d  cohort 
removal 
C o h o r t  no. 
Treatment 
N i l  S p r a y e d  N i l ,  f i r s t  N i l ,  f i r s t  and 
c o h o r t  r e m o v e d  s e c o n d  cohorts 
removed 
1 0.349 0.143 - - 
2 0.006* 0.023 0.089 - 
3 0.018* 0.018* 0.042 0.005* 
4 0.000 0.000 0.000 0.000 
r e p r e s e n t  o n e  p l a n t  only 
A l t h o u g h  a t o t a l  o f  s i x  c o h o r t s ,  r e p r e s e n t i n g  s e e d l i n g s  e m e r g i n g  u p  to 
A u g u s t  1 9 ,  w e r e  r e c o r d e d ,  r e p r o d u c t i v e  p l a n t s  w e r e  c o n f i n e d  t o  t h e  f i r s t  three 
c o h o r t s  ( T a b l e s  2 . 1 . 1 ) .  S i m a z i n e  a p p l i c a t i o n ,  w h i l e  r e d u c i n g  t h e  n u m b e r s  of 
p l a n t s  w h i c h  s u r v i v e d  t o  r e p r o d u c t i o n ,  s t i l l  p e r m i t t e d  a l m o s t  15% o f  t h e  first 
c o h o r t  t o  c o m p l e t e  t h e  l i f e  cycle. 
P r o b a b i l i t i e s  o f  f r u i t i n g  w e r e  m a r k e d l y  r e d u c e d  f o r  l a t e r  c o h o r t s ,  w i t h  or 
w i t h o u t  h e r b i c i d e  a p p l i c a t i o n .  I n  t h e  a b s e n c e  o f  s i m a z i n e ,  t h e  r e m o v a l  o f  the 
f i r s t  c o h o r t  l e d  t o  m o r e  t h a n  a 1 0 - f o l d  i n c r e a s e  i n  t h e  c h a n c e s  of 
r e p r o d u c t i o n  o f  t h e  s e c o n d  c o h o r t ,  a n d  a s l i g h t  i n c r e a s e  i n  s u c h  c h a n c e s  for 
t h e  t h i r d  c o h o r t  ( T a b l e  2 . 1 . 1 ) .  A d d i t i o n a l  r e m o v a l  o f  t h e  s e c o n d  c o h o r t  did 
n o t  c o r r e s p o n d i n g l y  b e n e f i t  l a t e r  e m e r g i n g  p l a n t s .  H o w e v e r ,  t h e  g e n e r a l l y  low 
n u m b e r s  o f  p l a n t s  p r e c l u d e  s t a t i s t i c a l  a n a l y s i s  o f  t h e s e  results. 
Commen t s  
T h e s e  r e s u l t s  c o n f i r m  f o r  t h e  n o r t h e r n  w h e a t b e l t  f i n d i n g s  g e n e r a t e d  from 
d e m o g r a p h i c  s t u d i e s  f u r t h e r  s o u t h .  T h e  o n l y  w i l d  r a d i s h  p l a n t s  t o  reproduce 
a r e  t h o s e  w h i c h  e m e r g e  e i t h e r  w i t h  t h e  l u p i n  c r o p  o r  s h o r t l y  afterwards. 
3 .  THE DEMOGRAPHY OF DOUBLEGEE 
3 . 1  G r o w t h  o f  D o u b l e g e e s  U n d e r  Summer I r r i g a t i o n  (87A40) 
O b j e c t i v e s  
T h e  w e e v i l ,  P e r a p i o n  a n t i q u u m  i s  a p o t e n t i a l  b i o l o g i c a l  c o n t r o l  a g e n t  of 
d o u b l e g e e .  H o w e v e r ,  i t  e x h i b i t s  l a r g e  p o p u l a t i o n  c r a s h e s  d u r i n g  t h e  summer 
m o n t h s  i n  t h e  s u m m e r - d r y  a r e a s  o f  t h e  W e s t e r n  C a p e  o f  S o u t h  A f r i c a ,  w h e r e  it 
i s  n a t i v e .  I t  h a s  b e e n  s u g g e s t e d  t h a t  o n e  m e a n s  o f  s u c c e s s f u l l y  establishing 
P e r a p i o n  i n  W e s t e r n  A u s t r a l i a  c o u l d  b e  t o  m a i n t a i n  p o p u l a t i o n s  i n  ' o a s e s '  over 
t h e  summer  m o n t h s .  T h e  a i m  o f  t h i s  e x p e r i m e n t  w a s  t o  d e t e r m i n e  h o w  readily 
d o u b l e g e e  c o u l d  b e  m a i n t a i n e d  i n  a n o n - s e n e s c e n t  p h a s e  u n d e r  i r r i g a t e d  and 
s h a d e d  conditions. 
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E x p e r i m e n t a l  
S c a r i f i e d  s e e d s  o f  d o u b l e g e e  w e r e  sown  i n  a p a d d o c k  a t  A v o n d a l e  Research 
S t a t i o n  o n  A u g u s t  2 7 ,  1 9 8 7 ,  a n d  w e r e  b u r i e d  b y  a l i g h t  c u l t i v a t i o n .  Seedling 
e m e r g e n c e  f o l l o w e d  r a i n s  d u r i n g  t h e  l a s t  w e e k  o f  S e p t e m b e r ,  a n d  w a s  largely 
c o m p l e t e  b y  t h e  b e g i n n i n g  o f  O c t o b e r .  T h e  p l o t s  w e r e  e n c l o s e d  b y  shadehouses 
(80% s h a d e )  o n  O c t o b e r  1 3 .  On O c t o b e r  2 8 ,  i n d i v i d u a l  p l a n t s  w e r e  t a g g e d  and 
s u b j e c t e d  t o  e i t h e r  c o m p l e t e  o r  p a r t i a l  r u n n e r  r e m o v a l  ( 1 0  p l a n t s  per 
t r e a t m e n t ) .  On t h i s  d a t e  a n d  a t  s u b s e q u e n t  f o r t n i g h t l y  intervals, 
m e a s u r e m e n t s  w e r e  t a k e n  o f  t h e  n u m b e r s  a n d  maximum l e n g t h s  o f  b o t h  p r i m a r y  and 
s e c o n d a r y  runners. 
I r r i g a t i o n  c o m m e n c e d  o n  O c t o b e r  27 a n d  P e r a p i o n  w e r e  i n t r o d u c e d  o n  N o v e m b e r  23, 
R e s u l t s  
O w i n g  t o  b o t h  h e a v y  a p h i d  a t t a c k  a n d  t h e  p l a n t  m o r t a l i t y  i n d u c e d  b y  Perapion 
a t t a c k ,  t h e  o b j e c t i v e  o f  t h e  e x p e r i m e n t  ( d e l a y i n g  s e n e s c e n c e )  w a s  n o t  met. 
F u r t h e r m o r e ,  b e c a u s e  a p h i d  a t t a c k  c a u s e d  t h e  d i s t o r t i o n  o f  p l a n t  g r o w t h ,  in 
p a r t i c u l a r  t h e  f a i l u r e  o f  i n t e r n o d e  e x t e n s i o n ,  i t  i s  n o t  l i k e l y  t h a t  this 
m e t h o d  o f  g r o w i n g  d o u b l e g e e  w i l l  a c h i e v e  t h e  o v e r a l l  o b j e c t i v e  o f  the 
p r o g r a m m e .  H o w e v e r ,  a f e w  g e n e r a l i z a t i o n s  a r o s e  f r o m  t h e  experimental 
manipulations. 
T o t a l  r u n n e r  r e m o v a l  a p p e a r e d  t o  b e  t o o  s e v e r e  a t r e a t m e n t ,  m a r k e d l y  reducing 
b o t h  s u b s e q u e n t  r u n n e r  n u m b e r s  a n d  t h e  maximum l e n g t h s  a c h i e v e d  ( T a b l e s  3.1.1 
a n d  3 . 1 . 2 ) .  P a r t i a l  r u n n e r  r e m o v a l  r e s u l t e d  i n  p l a n t s  w h i c h  m o r e  closely 
r e s e m b l e d  t h e  controls. 
T a b l e  3 . 1 . 1 .  C h a n g e s  i n  n u m b e r s  o f  d o u b l e g e e  p r i m a r y  ( 1 ° )  a n d  s e c o n d a r y  (2°) 
r u n n e r s  i n  r e l a t i o n  t o  e x p e r i m e n t a l  manipulations 
Date Control 
Treatment 
R u n n e r s  removed Runners 
half-removed 
1° 2° 1° 2° 1° 2° 
28.10.87 3.3 0.0 3.5 0.0 3.8 0.0 
11.11.87 4.3 4.3 1.9 0.3 4.7 3.3 
25.11.87 4.3 9.1 2.3 4.0 4.7 5.4 
09.12.87 4.7 9.2 2.4 4.2 4.6 5.7 
23.12.87 4.1 7.7 1.8 2.7 2.8 5.0 
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T a b l e  3 . 1 . 2 .  C h a n g e s  i n  maximum l e n g t h  (mm) o f  p r i m a r y  ( 1 ° )  a n d  secondary 




R u n n e r s  removed Runners 
half-removed 
1° 2° 10 2° 1° 2° 
28.10.87 40.8 0.0 42.1 0.0 52.5 0.0 
11.11.87 156 31.3 45.3 4.5 40.5 23.3 
25.11.87 174 57.6 118 28.8 53.0 68.9 
09.12.87 185 75.7 137 62.1 84.2 89.2 
23.12.87 190 74.2 176 109 81.7 104 
T h e  r e s u l t s  w e r e  e n c o u r a g i n g  t o  t h e  e x t e n t  t h a t  r u n n e r i n g  p l a n t s  w e r e  obtained 
f a i r l y  r a p i d l y  ( 4 - 5  w e e k s  f o l l o w i n g  e m e r g e n c e )  a t  a t i m e  o f  y e a r  w h i c h  would 
b e  r e g a r d e d  a s  u n s e a s o n a l ,  a n d  g r o w t h  w a s  m a i n t a i n e d  t h r o u g h  t o  December. 
C u r r e n t  w o r k  i s  e x a m i n i n g  t h e  summer  e s t a b l i s h m e n t  a n d  g r o w t h  o f  doublegee 
u n d e r  i r r i g a t e d ,  b u t  u n s h a d e d  conditions. 
3 . 2  D o u b l e g e e  D e m o g r a p h y  i n  C e r e a l  C r o p s  (87GE30) 
O b j e c t i v e s  
To  m e a s u r e  r e p r o d u c t i v e  o u t p u t  o f  l a t e - e m e r g i n g  d o u b l e g e e  p l a n t s  i n  comparison 
w i t h  t h o s e  w h i c h  s u r v i v e  o r  a v o i d  h e r b i c i d e  application. 
E x p e r i m e n t a l  
A t  E a s t  C h a p m a n ,  B a r r e l ®  w a s  a p p l i e d  t o  d o u b l e g e e  p o p u l a t i o n s  i n  w h e a t  at 
Z13 ( 0 . 7 5 - 1 . 0  L h a - 1 )  a n d  Z15 ( 1 - 1 . 4  L h a - 1 ) .  S u r v i v i n g  p l a n t s  were 
t a g g e d  o n  A u g u s t  1 1 .  A l l  p l a n t s  w e r e  h a r v e s t e d  o n  O c t o b e r  11  a n d  r e t u r n e d  to 
t h e  l a b o r a t o r y  w h e r e  m e a s u r e m e n t s  w e r e  made  o f  maximum r u n n e r  l e n g t h ,  total 
n u m b e r  o f  f i l l e d  a c h e n e s  a n d  t o t a l  p l a n t  w e i g h t  ( i n c l u d i n g  a c h e n e  weight). 
R e s u l t s  
A p p l i c a t i o n  o f  B a r r e l ®  a t  Z13 m a r k e d l y  r e d u c e d  b o t h  t h e  d i m e n s i o n s  a n d  dry 
w e i g h t s  o f  s u r v i v i n g  p l a n t s .  P l a n t s  w h i c h  s u r v i v e d  h e r b i c i d e  a p p l i c a t i o n  at 
Z15  w e r e  l a r g e r ,  h o w e v e r  ( T a b l e  3.2.1). 
T a b l e  3 . 2 . 1 .  V e g e t a t i v e  c h a r a c t e r i s t i c s  o f  d o u b l e g e e  p l a n t s  i n  r e l a t i o n  to 
c h e m i c a l  control 
T r e a t m e n t  N o .  p l a n t s  Mean  n o .  Mean  maximum Mean dry 
p r i m a r y  r u n n e r s  r u n n e r  l e n g t h  weight 
(mm) (g) 
S p r a y e d  a t  Z13 18 2.1 64.0 1.64 
S p r a y e d  a t  Z15 23 2.5 91.8 2.56 
Control 56 3.5 235 8.58 
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I n  s p i t e  o f  t h e  d i f f e r e n c e s  i n  s i z e  b e t w e e n  t h e  s u r v i v o r s  o f  t r e a t m e n t  a t  Z13 
a n d  Z 1 5 ,  p l a n t s  f r o m  b o t h  t r e a t m e n t s  p r o d u c e d  v i r t u a l l y  i d e n t i c a l  n u m b e r s  of 
a c h e n e s  ( T a b l e  3 . 2 . 2 ) ,  a l t h o u g h  a c h e n e  n u m b e r s  w e r e  a n  o r d e r  o f  m a g n i t u d e  less 
t h a n  t h o s e  p r o d u c e d  b y  u n s p r a y e d  plants. 
T a b l e  3 . 2 . 2 .  R e p r o d u c t i v e  c h a r a c t e r i s t i c s  o f  d o u b l e g e e  p l a n t s  i n  r e l a t i o n  to 
c h e m i c a l  control 
T r e a t m e n t  N o .  p l a n t s  Probability 
o f  fruiting 
Mean  n o .  achenes 
S p r a y e d  a t  Z13 18 0.157 11.9 
S p r a y e d  a t  Z15 23 0.333 11.2 
Control 56 0.900 114 
A p a r t  f r o m  t h e  o u t r i g h t  m o r t a l i t y  c a u s e d  b y  h e r b i c i d e  a p p l i c a t i o n ,  Barrel® 
p r o g r e s s i v e l y  r e d u c e d  t h e  c h a n c e s  o f  r e p r o d u c t i o n  o f  s u r v i v o r s  w i t h  earlier 
a p p l i c a t i o n  ( T a b l e  3 . 2 . 2 ) .  V i r t u a l l y  n o  p o s t - a p p l i c a t i o n  e m e r g e n c e  was 
o b s e r v e d  i n  t h i s  t r i a l ,  s o  s e e d  p r o d u c t i o n  w a s  c o n f i n e d  t o  p l a n t s  w h i c h  either 
e s c a p e d  o r  s u r v i v e d  t h e  e f f e c t s  o f  t h e  herbicide. 
4 .  ECOLOGICAL STUDIES ON ARUM LILY 
4 . 1  E f f e c t  o f  T i m e  o f  S p r a y i n g  o n  S e e d  P r o d u c t i o n  o f  Arum L i l y  (87PE8) 
O b j e c t i v e s  
To  d e t e r m i n e  t h e  l a t e s t  t i m e  t o  a p p l y  c h l o r s u l f u r o n  w i t h o u t  p e r m i t t i n g  the 
p r o d u c t i o n  o f  v i a b l e  seeds. 
E x p e r i m e n t a l  
T h e  e x p e r i m e n t  w a s  c o n d u c t e d  a t  l o c a t i o n s  n e a r  M a r g a r e t  R i v e r  a n d  Dunsborough 
o n  N o v e m b e r  5 - 6 ,  1 9 8 6 .  F o u r  s t a g e s  o n  f l o w e r i n g / f r u i t  d e v e l o p m e n t  were 
r e c o g n i z e d :  S t a g e  1 = a n t h e s i s ;  S t a g e  2 = i m m e d i a t e l y  p o s t - a n t h e s i s ;  S t a g e  3 
= i n f r u c t e s c e n c e  3 3 - 5 0 %  f i n a l  s i z e ;  S t a g e  4 = i n f r u c t e s c e n c e  f u l l y  expanded, 
y e t  s t i l l  g r e e n .  F i v e  p l a n t s  f r o m  e a c h  s t a g e  w e r e  m a r k e d  a n d  s p r a y e d  to 
r u n - o f f  w i t h  a m i x t u r e  o f  . 0 2  g L - 1  c h l o r s u l f u r o n  w i t h  1 : 5 0 0  w e t t i n g  agent. 
A t  e a c h  l o c a t i o n  t h e  e x p e r i m e n t  w a s  c o n d u c t e d  a t  b o t h  a ' w e t '  ( d e p r e s s i o n )  and 
a ' d r y '  ( h i l l s i d e )  s i t e .  I n f r u c t e s c e n c e s  w e r e  c o l l e c t e d  w h e n  f u l l y  m a t u r e  and 
c o u n t s  w e r e  o b t a i n e d  o f  t h e  n u m b e r s  o f  s e e d s  p e r  i n f r u c t e s c e n c e .  Seed 
v i a b i l i t y  w a s  d e t e r m i n e d  b y  s t a i n i n g  w i t h  a 1% s o l u t i o n  o f  tetrazolium 
chloride. 
R e s u l t s  
F o l l o w i n g  a p p r o p r i a t e  d a t a  t r a n s f o r m a t i o n s ,  a n a l y s i s  o f  v a r i a n c e  indicated 
s i g n i f i c a n t  e f f e c t s  o f  l o c a t i o n  ( P  < 0 . 0 5 ) ,  s i t e  t y p e  ( P  < 0 . 0 0 1 )  and 
d e v e l o p m e n t a l  s t a g e  ( P  < 0 . 0 0 1 )  u p o n  t h e  s e e d  n u m b e r s  o f  s p r a y e d  plants 
( T a b l e  4 . 1 . 1 a ) .  No p l a n t s  p r o d u c e d  s e e d s  w h e n  s p r a y e d  d u r i n g  anthesis, 
a l t h o u g h  l o w  n u m b e r s  w e r e  p r o d u c e d  w h e n  p l a n t s  w e r e  t r e a t e d  j u s t  after 
a n t h e s i s  ( S t a g e  2 ) .  S p r a y e d  p l a n t s  f r o m  t h e  d r y  s i t e  g e n e r a l l y  p r o d u c e d  fewer 
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